Skin prick testing was negative with extracts from pistachio and walnut (Bial-Arístegui), peanut, and almond (Leti) and positive with hazelnut (7×3 mm), sunflower seeds (6×3 mm, Bial-Arístegui), and pine nut (8×4 mm, Leti). Skin prick testing was also positive with Pru p 3 (10×5 mm) and negative with profilin from Phoenix species pollen. Prick-by-prick testing was negative with roasted peanut, almond, and sunflower seeds and positive with cooked, raw, and fried broad beans (6×4 mm, 7×3 mm, and 6×3 mm, respectively). Skin prick tests were negative with commercial extracts from dander (dog and cat), molds, mites, and pollen (grass, olive, and pellitory) and was positive with pollens from Platanus species (3×4 mm), mugwort (3×4 mm), Plantago species (3×4 mm), Chenopodium species (4×4 mm), and ash (3×3 mm). The histamine wheal diameter was 7×5 mm.
Blood tests using the ImmunoCAP assay (Phadia) revealed total IgE of 119.0 kU/L and specific IgE determinations (kU A /L) of 4.97 to peanut, 2.85 to hazelnut, 16.1 to walnut, 8.55 to sunflower seeds, and 0.64 to almond. Serum specific IgE was positive to Ara h 9 (23.2 kU A /L), Cor a 8 (6.72 kU A /L), and Pru p 3 (27.4 kU A /L) and negative for Ara h 2 (0.01 kU A /L).
Specific IgE to fried broad beans determined using the enzyme allergosorbent test (HYTEC Specific IgE EIA kit, HYCOR Biomedical Ltd) was 0.8 kU A /L (class 2).
Figure. SDS-PAGE immunoblotting results. A, Extract from raw broad bean. B, Extract from cooked broad bean. C, Extract from fried broad bean. Lane P, patient's serum; Lane C, control serum (pool of sera from nonatopic individuals); Lane M, molecular mass marker. Protein extract from broad bean (raw, cooked, and fried) was prepared by delipidation, homogenization in phosphatebuffered saline, dialyzation, and lyophilization. SDS-PAGE and IgE-immunoblotting with the 3 different broad bean extracts revealed IgE-binding bands for fried broad bean proteins with a molecular weight of 37, 21, 17, and 15 kDa ( Figure) ; no bands were detected in the other 2 extracts assayed. Some of these proteins could belong to the acidic fraction of the 11S globulin seed storage protein family, which has a molecular weight in the range of 35-40 kDa. They could also belong-albeit less likely-to the vicilins (7S globulins), which have an average molecular weight of 50-60 kDa and are clearly not LTPs.
However, we cannot demonstrate this hypothesis.
Informed consent was obtained to perform oral food challenges. The results were negative for roasted peanut, dry roasted hazelnut, and cooked broad bean. The remaining tree nuts and legumes (butterbean, chickpea, and lentil) had already been introduced at home. Oral challenge with fried broad bean was not performed because of parental refusal.
We present a case of anaphylaxis induced by fried broad bean in a patient who tolerated cooked broad bean. Clinical and laboratory results suggest that new epitopes may have been introduced in the broad bean proteins during the frying process and that these may have caused the allergic reaction. Hence the patient's ability to tolerate cooked broad bean after yielding a positive prick-by-prick result.
Linseed (Linum usitatissimum), also known as flaxseed, is a plant from the Linaceae family. Its seeds are increasingly used in bread while its oil is used mainly in the preparation of varnish, paint, linoleum, soap, and cattle feed. It is also used as a laxative and a nutritional supplement due its high content in omega-3 fatty acids. We report the case of a 50-year-old man who experienced an anaphylactic reaction after the accidental intake of linseed while drinking coffee.
A 50-year-old man reported an unexpected allergic reaction to linseed in coffee. Less than five minutes after finishing his coffee, he developed intense oral pruritus, which progressively spread and was accompanied by widespread hives, facial angioedema including the lips and eyelids, and uvular edema, which progressed to dyspnea and dysphagia. He was treated with subcutaneous epinephrine and intramuscular methylprednisolone and dexchlorpheniramine in the emergency room. His wife adds linseed, beer yeast, wheat, and oat bran to her coffee on a daily basis and our patient drank her coffee by mistake. The previous year, immediately after eating a small piece of multigrain bread, he developed pharyngeal pruritus and intense abdominal cramps along with vomiting and diarrhea, which resolved spontaneously. The patient remembered another episode that had occurred after eating an unidentified seed-covered cheese. On that occasion, he had needed emergency assistance and treatment with intramuscular methylprednisolone and dexchlorpheniramine. He reported no additional symptoms on drinking beer or eating cereal or other staple foods between the 3 episodes. He had also separately tolerated beer yeast and wheat and oat bran, and did not recall any severe reactions. Celiac disease had been ruled out by the gastroenterology department prior to referral to our unit. The patient denied having taken medications or alcohol or doing any physical exercise in the context of these allergic reactions.
After the accidental intake of linseed in his coffee, he had experienced frequent abdominal cramps of an unknown cause after food intake. He subsequently avoided all cereal intake for a month, and experienced a significant decrease in abdominal symptoms. He regularly eats all kinds of fruit, including fruit from the Rosaceae family and nuts.
A prick-prick test with linseed yielded intensely positive results. Control tests performed in 5 atopic individuals produced no irritant effects. Prick-prick tests with sesame, poppy, and birdseed were negative. Skin prick tests with commercial extracts were performed using a series of staple foods including profilin and lipid transfer protein (LTP), and slightly positive results were observed for egg, wheat, lentil, peanut, and cod. Skin prick tests with standard aeroallergens were positive for dog dander only.
Total immunoglobulin IgE (ImmunoCAP, Thermo Fisher Scientific) was 50 kU/L. Baseline tryptase levels were 3.3 µg/L (normal, <11.4 µ/L). An ImmunoCAP ISAC multiplexing study (Thermo Fisher Scientific) showed positivity to egg white (nGal d 2, 2.1 ISU-E), grass pollen (rPhl p 5, 3 ISU-E), ragweed pollen (nAmb a 1, 1.5 ISU-E), mugwort pollen (nArt v 1, 0.7 ISU-E), dog dander (rCan f 1, 1.8 ISU-E), dog dander (rCan f 2, 8.7 ISU-E), dog dander (rCan f 5, 7.3 ISU-E), peach LTP (rPru p 3, 0.8 ISU-E), mugwort LTP (rArt v 3, 5.3 ISU-E), and plane tree LTP (rPla a 3, 0.5 ISU-E). The ranges for this test are <0.3, undetectable; 0.3-0.9, low; 1-14.9, moderate-high; and ≥15, very high.
Linseed extract was prepared from pure linseeds supplied by the patient. They were the same brand as the seeds that had caused the allergic reaction. The linseeds were dissolved in phosphate buffer solution and the proteins were subsequently extracted overnight at 4ºC with constant stirring. After centrifugation (15 000 g for 15 minutes), the supernatant was assembled (water soluble extract [WSE] ). The pellet fraction was resuspended in water and stirred for 1 hour at 4ºC to isolate any residual salt, and then spin-dried for 10 minutes at 15 000 g. The pellet fraction was stirred for 1 hour in 70% (vol/ vol) aqueous ethanol at 4ºC and spin-dried. The supernatant was designated as the liposoluble extract (LE). The WSE was dialyzed against 100 mM NH 4 HCO 3 and later lyophilized. The LE was concentrated and purified using the Amicon system (Milipore). Protein concentration was determined according to Bradford. SDS-PAGE, immunoblot, and identification of proteins by tandem mass spectrometry were performed as described previously [1] . SDS-PAGE with the linseed extracts showed protein bands ranging between 14 and 120 kDa in the WSE and between 20 and 66 kDa in the LE. Immunoblotting with the patient's serum showed IgE reactivity with 60-, 45-, 40-, 35-and 20-kDa proteins in WSE and with a 40-kDa protein in the LE (Figure) .
Due to ethical reasons and to avoid unnecessary risk to the patient, an oral challenge was not performed.
Linseed contains many potential allergens. In a case study of linseed hypersensitivity, 5 allergens with a molecular weight of 38, 35, 30, 22 and 20 kDa were found by SDS-PAGE immunoblotting [2] .
Although linseed has been identified as an allergenic agent capable of causing anaphylaxis, reports are scarce in the literature [3, 4] . One case of linseed-induced occupational asthma was confirmed by inhalation challenges [5] .
Anaphylaxis induced by linseed has been described elsewhere, and a multimeric protein has been suggested as the culprit allergen [6, 7] . In our case, LTP rather than a specific linseed protein may have been the causative agent. Other studies have suggested the possible implication of a dimer, consisting of monomers (28 kDa) bound by SH2 groups, and one such candidate is malate dehydrogenase MDH-1, which is found in linseeds and consists of a dimer of identical subunits in the 35-kDa range [6, 7] . However, the present case highlights the importance of considering LTP as a potential allergen when studying a suspected case of linseed allergy.
In a study comprising 1317 patients, prick-prick tests with natural linseed were positive in 5.8% of patients, and of these, the majority were atopic [8] . The authors of one elegant study concluded that LTP, not only from peach but also from other fruit and vegetables, including tomato, is an important allergen in the Mediterranean area [9] . Considering the ISAC test results, which showed positive LTPs from different sources, in addition to the positivity mark at 9 kDa in the LE lane of the Western blot ( Figure) , we can assume that LTP was the culprit allergen in the case described.
Allergic reactions to linseed can be expected to increase and this food should be taken into consideration in the investigation of suspected allergic reactions to cereals and other grains.
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The authors declare that they have no conflicts of interest. Nonsteroidal anti-inflammatory drugs (NSAIDs) are one of the most frequent causes of drug-induced urticaria/ angioedema worldwide. Patients with NSAID-induced urticaria/angioedema have been classified into different categories, including single reactors, multiple reactors, and multiple reactors with underlying chronic urticaria. Immediate hypersensitivity reactions to a single NSAID or to several NSAIDs from the same chemical group manifest as urticaria, angioedema, and/or anaphylaxis. Patients tolerate other chemically unrelated NSAIDs and usually do not have a history of chronic urticaria or asthma. The most frequently described causes of reactions of this type are pyrazolone derivatives, followed by ibuprofen, diclofenac, acetylsalicylic acid, and paracetamol [1, 2] . The interval between NSAID intake and the appearance of symptoms is usually less than 1 hour, but it can be 6 hours or even longer [3] . Levine [4] classified these reactions into 3 types: immediate, accelerated, and delayed based on the symptoms elicited and the time of onset. Accelerated reactions, which fall between immediate and delayed reactions, are mostly urticarial. The oral challenge test with the culprit NSAID remains the gold standard to confirm a diagnosis of NSAID hypersensitivity [1, 5] .
Metamizole is a pyrazolone derivative with analgesic, antipyretic, and spasmolytic properties. It is the most common nonopioid analgesic in many countries and accounts for up to 30% of all NSAID-induced drug hypersensitivity reactions [2] .
In this paper we describe 3 cases of accelerated-type reactions induced exclusively by high parenteral doses of metamizole and that could only be confirmed by parenteral administration and tolerance of other NSAIDs. These patients could be included in the category of single reactor NSAID-induced urticaria.
The first patient was a 64-year-old man with a slipped disk and nephrolithiasis who presented generalized itchy wheals 6 hours after the parenteral administration of 2 g of metamizole and 75 mg of diclofenac to treat painful renal colic. He had no history of cutaneous disease. The urticaria lasted for 3 days despite treatment with oral corticosteroids and antihistamines. He had tolerated paracetamol, metamizole and ibuprofen.
The following diagnostic tests were performed with an interval of at least 1 week between the administration of each drug. All the results were negative.
-Skin prick tests (SPTs) and intradermal test (IDs) with diclofenac (25 mg/mL for SPT and 1 mg/mL 2.5 mg/mL for ID) and metamizole (400 mg/mL for SPT and 4 mg/mL for ID) -Day 1: A single-blind placebo-controlled oral challenge (SBPCOC) with metamizole administered at doses of 50, 100, 150, and 300 mg every 90 minutes with 120 minutes of observation -Day 2: An SBPCOC with 575 mg of metamizole and 180 minutes of observation -An SBPCOC with diclofenac (12.5 mg, 12.5 mg, and 25 mg) every 90 minutes with 120 minutes of observation Due to the remarkable association between the time of the drug administration and the appearance of the urticaria, we decided to perform more diagnostic tests but this time with parenteral challenges:
-A single-blind placebo-controlled parenteral challenge (SBPCPC) with intramuscular diclofenac 75 mg and 120 minutes of observation (negative) -An SBPCPC with intramuscular metamizole 2 g; the result was positive as the patient developed a maculopapular rash 7 hours after administration Our final diagnosis was metamizole-induced urticaria with high parenteral doses of metamizole.
Two similar patients without cutaneous diseases developed urticaria induced by the parenteral administration of metamizole in our allergy unit following the same steps described above. All the patients tolerated other NSAIDs. The Table summarizes the characteristics of the patients, the procedures, and the results.
The 3 patients in our series could be included in the single NSAID-induced urticaria/angioedema group [3, 6, 7] because they tolerated NSAIDs from different chemical groups and only developed urticaria with metamizole. The usefulness of skin testing has been documented for pyrazolones [8] and an oral challenge test with the culprit drug is the gold standard for diagnosing allergy to NSAIDs. However, we had to add another step to confirm our diagnosis. The most plausible explanation might be a dose-dependence effect, rather than the administration route of the drug, since there are no significant chemical differences between the oral and parenteral forms of metamizole. The pathogenesis is unclear but we can rule out the implication of cyclooxygenase 1 because, as mentioned previously, the patients tolerated NSAIDs from another chemical group (diclofenac and ibuprofen). The clinical spectrum of symptoms and the timing of the reactions suggest an accelerated-type reaction and a T-cell effector mechanism, as demonstrated by Gómez et al [9] for amoxicillin.
All 3 patients showed a similar pattern: metamizoleinduced urticaria hours after parenteral administration, tolerance of other NSAIDs, a negative SBPCOC with metamizole, and a positive SBPCPC with metamizole.
We have described 3 cases of accelerated-type reactions induced exclusively by high doses of metamizole that could only be confirmed by parenteral administration and tolerance of other NSAIDs. We would like to emphasize the importance of tolerance tests with progressively higher doses until the dose that elicits the reaction is reached.
Secondary glaucoma due to congenital cataract surgery is a serious postoperative complication, with an incidence of 8% to 59% [1] . Elevated intraocular pressure (IOP) is the main feature of glaucoma, and treatment strategies seek to lower this pressure. There are 4 groups of drugs for glaucoma treatment in children: β-blockers (timolol and betaxolol), carbonic anhydrase inhibitors (dorzolamide), α 2 -agonists (brimonidine), and prostaglandin analogues (latanoprost). Timolol, a nonselective β-blocker, is the first choice in pediatric glaucoma due to its high effectiveness and safety profile [2] .
Asthma is the most common lower respiratory chronic disease in children worldwide. In a multicenter international study the prevalence of wheeze ranged from 2.4% to 37.6% in children aged 6 to 7 years old and from 0.8% to 32.6% in adolescents aged 13 to 14 years old [3] . According to the International Asthma Guidelines, salbutamol, a short-acting beta agonist (SABA), is the first step in treatment and also plays a relevant role in further steps as reliever therapy.
We report the case of a 7-year-old boy born with bilateral congenital cataract, treated with surgery when he was 3 months old. At the age of 3 years, he developed nonallergic mild intermittent asthma, treated with salbutamol. After the intervention, he was followed by his ophthalmologist and showed no abnormalities in IOP until the age of 6.5 years, when the IOP increased; timolol was prescribed and well tolerated. After this, the boy had simultaneously taken timolol (regularly) and salbutamol (occasionally) for 3 months without adverse events.
During the course of an acute rhinosinusitis, the boy's parents decided to stop timolol due to self-perceived "overtreatment". After 7 days, due to a mild worsening of his asthma, salbutamol was started on a regular basis every 8 hours and as rescue medication. Eight days after timolol was removed and 24 hours after initiation of the episode of mild asthma, timolol was reintroduced. Ten minutes after taking timolol (correct dosage), the boy took 2 puffs of salbutamol due to mild dyspnea and experienced an immediate and severe bronchospasm, featuring O 2 desaturation (54%), bradypnea, and loss of consciousness. A score of 5 out of 15 on the Glasgow
Funding
The authors declare that no funding was received for the present study.
Conflicts of Interest
The authors declare that they have no conflicts of interest. paradoxical reactions to salbutamol have also been published, and attributed to metabolic effects such as hyperlactatemia or hyperglycemia in adults and children [6] . In our case biochemistry and a capillary blood gas test were normal, and in addition, good tolerance of salbutamol after the episode precludes the possibility of both a paradoxical reaction and allergy in our patient.
The last hypothesis in this case is that timolol might have caused the reaction through nonselective interaction with the β 2 -adrenergic receptor, predominantly in smooth muscle [7] .
Topical timolol eyedrops are absorbed from the conjunctiva and nasal mucosa into the systemic circulation, bypassing the liver [8] . Korte et al [9] published a randomized crossover study with 8 healthy adults that compared the cardiopulmonary effects of intravenous and ophthalmic timolol and estimated systemic bioavailability in both routes. They concluded that timolol eye drops resembled intravenous administration in terms of systemic bioavailability, plasma kinetics, and cardiopulmonary effects. Moreover, other studies have shown that β-blockers have undesirable effects on pulmonary function [10] . Thus, one may hypothesize that fast absorption could result in a systemic β-adrenergic blockade in a susceptible patient [8] .
In view of the above, we consider that our patient, while experiencing a mild asthma attack, developed an acute and intense blockade of his β 2 receptors because of timolol, rendering salbutamol ineffective and triggering the severe respiratory reaction reported.
In conclusion, we have presented a case of a lifethreatening reaction related to the administration of topical timolol in a boy with an acute asthma attack, probably due to the nonselective β-blocker action of this drug. Nonselective β-blockers, regardless of the route, should be strictly avoided in all asthmatic patients.
Coma Scale was reported by the paramedics who attended the patient at his home. The patient received treatment with vasoactive drugs and cardiopulmonary resuscitation and was admitted to the intensive care unit at our hospital for 2 days. Two months later, he was referred to our department ( Figure) .
A complete clinical history was collected on the first day, although further phone calls were necessary to elucidate every detail. Laboratory exams (hemogram, biochemistry, coagulation, capillary blood gases, and urine analysis) and chest x-ray performed during his stay in the intensive care unit were all normal. Unfortunately serum tryptase was not measured in the emergency department. An allergy work-up was drafted and proposed to the parents, who accepted it.
During the first-day interview, the father reported the safe use of salbutamol after this episode in the patient, so this drug was discarded as the trigger of the reaction. Other potential asthma attack causes, such as food allergy and other drug allergic reactions, were ruled out. Skin prick tests at 5 mg/mL and intradermal tests at 0.05 mg/mL [4] with timolol were negative. Despite the negative results, it was decided that a conjunctival challenge with timolol was not ethical and thus, was not performed.
In light of the above findings, we hypothesized that our patient had had a life-threatening reaction to timolol due to its nonselective β-blocker action rather than through an immunological mechanism. The patient was diagnosed with an adverse pharmacologic reaction to timolol and was advised to avoid this and other nonselective β-blockers.
The case was reported to the pharmacovigilance authorities. According to the mother, the boy's IOP was still significantly elevated at the subsequent visit to the ophthalmologist, and required treatment with Lumigan (bimatoprost eye drops, a prostaglandin analogue).
There were 3 possible elicitors of the reaction experienced by the patient: the asthma attack itself, the salbutamol or the timolol, and additionally an interaction between any or all of these.
In the four years since the boy had been diagnosed with asthma, he had never had such a severe attack. Moreover, the fast onset of symptoms immediately after the administration of the drugs made asthma the least likely option. However, most probably, the mild asthma episode acted as a background clinical condition that favored the final outcome.
Salbutamol is usually very well tolerated and although a case of anaphylaxis has been reported [5] , allergic reactions to this drug are extremely uncommon. A few cases of Figure. Chronogram of events related to the adverse event before the study was started. Allergic reactions to dyes usually present as allergic contact dermatitis. We report on 4 cases of allergy to blue dye with anaphylactic symptoms and describe the allergy studies performed.
Patent blue V (PBV) and its isomer isosulfan blue (IB) are obtained from patent blue or sulfan blue dye [1] . Both PBV and IB show lymphatic tropism and are therefore used in sentinel lymph node biopsies (SLNBs). European groups use PBV while Americans use IB; the 2 dyes have high cross-reactivity [2] .
The prevalence of allergic reactions to PBV is 0.34% to 0.5% [3] , but one UK study reported a prevalence of 6% for intraoperative anaphylaxis linked to PBV [4] . The reported prevalence of allergic reactions to IB varies between 1% and 2% [1, 5] .
Methylene blue (MB) is used as an antiseptic and to stain tissues, detect fistulas, and even treat cases of shock. As an antiseptic it is used to inactivate lipid capsid viruses such as hepatitis and human immunodeficiency virus in fresh frozen plasma (FFP). Intravenous use of MB is approved only for methemoglobinemia and hemolysis. It is also used for SLNB. While MB has no structural similarity to PBV or IB [6] , 3 patients who developed an anaphylactic reaction during infusion with FFP treated with MB (MB-FFB) had positive allergy tests for PBV and MB [7, 8] . In addition, 3 patients with melanoma who developed anaphylaxis following the use of PBV for SLN detection had positive skin tests for MB [9] .
The most common allergic transfusion reactions in our setting are caused by the presence of IgA antibodies in the recipient. These antibodies are common, though not always present, in patients with IgA-deficiency or variable common immune deficiency. In South-East Asia, anti-haptoglobin antibodies due to haptoglobin deficiency are more common.
Patient 1 was a 56-year-old man with chronic alcoholic liver disease diagnosed with acute appendicitis. Because of his abnormal prothrombin time (41%), he was treated with MB-FFP before the operation. He had no history of previous transfusions. During infusion of the first bag, he experienced anaphylaxis characterized by generalized urticaria, respiratory distress, and hypotension. Tryptase after 3 weeks was 3.46 mcg/L and IgA was normal. Skin tests with MB (Farmacia Xalabarder, Barcelona) were negative for the prick test (10 mg/mL) and positive for the intradermal (ID) test at 1:100 (Figure) . In the case of PBV (Guerbet 2.5%, Villepinte, France) a 1:1 prick after the reaction were positive only for ID PBV. A controlled exposure test with cefazolin was well tolerated. A BAT with PBV and MB, performed 18 months after the reaction, was negative.
Patient 4 was a 65-year-old woman who developed a skin rash and significant hypotension during SLNB. The patient's doctor requested an allergy study and noted that "midazolam, fentanyl, propofol, cefazolin, and an injection of methylene blue were used during induction of anesthesia". It was later verified that the dye used had been PBV not MB. Tryptase levels reached 53 mcg/L but were 7.14 mcg/L 4 weeks later. The allergy study of all the substances involved plus MB was positive only for the PBV prick test. A BAT performed 18 months after the reaction was negative for PBV and MB.
The patient's medical history and chronology of reactions are very important considerations. Reactions with typical dyes used to detect SLNs (PBV and IB) usually consist of skin lesions (normally blue wheals) and hypotension; respiratory symptoms are uncommon. Reactions tend to occur 15 to 30 minutes after the dye is injected (range, 10-105 minutes [3, 10] ), and onset is faster for more serious reactions. In patients with reactions to PBV/IB and positive allergy studies, MB can be used as an alternative if MB skin tests are negative.
Anaphylactic reactions to PBV/IB dyes used in SLNB are relatively common. However, reactions to MB during MB-FFP infusion are very rare, and only 3 cases have been described in the literature [7, 8] . In one of the cases, which involved the use of MB as a dye to verify tubal permeability, the patient had a positive allergy study [8] .
In France, the use of MB-FFP was suspended in 2011 due to adverse reactions. In Spain, however, no increase in reactions to MB-FFP has been detected in recent years.
It is very important to correctly note down the dye used to avoid errors during diagnosis and formulation of patient recommendations.
We do not know which primary sensitizer caused the immune sensitization in the 4 patients described in this report, as this was the first time they had been exposed to the substance in question. As in other cases described in the literature, we found no cross-reactivity between PBV and MB, which was to be expected due to the structural difference between the dyes.
The negative BAT results for PBV in cases #3 and #4 could be explained by a lack of test sensitivity for this agent and by the long time between the reaction and the test (18 months). However, there have been reports of positive BAT results for PBV up to 92 months after a reaction, although the general recommendation is to perform the test within 1 to 12 months [5] .
The 2 cases of MB allergy were reported to the Galician transfusion agency (Axencia Galega de Sangue, Órganos e Tecidos) to ensure provision of blood units free of this dye (inactivated by quarantine) in future cases. test and a 1:100 ID test were negative. A basophil activation test (BAT) performed 1 month after the reaction was positive for MB and negative for PBV.
Patient 2 was an 81-year-old man with chronic liver disease secondary to metabolic syndrome diagnosed with acute cholecystitis. He had no history of prior transfusions. Because of the abnormal prothrombin time (49%), MB-FFP was transfused before the operation. During infusion of the fourth bag, the patient experienced anaphylaxis consisting of generalized urticaria and respiratory distress. Tryptase after 3 weeks was 3.35 mcg/L and IgA was normal. The skin prick tests were negative for MB and PBV and the ID tests were positive for MB (Figure) and negative for PBV. A BAT performed 1 month after the reaction was positive for MB and negative for PBV.
Patient 3 was a 52-year-old woman who experienced severe intraoperative anaphylaxis (with pulseless electrical activity) during an SLNB for breast cancer. Propofol, fentanyl, midazolam, mepivacaine, levobupivacaine, and PBV had been used. At the time of the anaphylaxis, cefazolin was being infused. Tryptase levels were 45 mcg/L at the time of the reaction and 11 mcg/L after 24 hours. Skin tests for PPL and DM (penicillin determinants), latex, cefazolin, propofol, fentanyl, midazolam, mepivacaine, and levobupivacaine were negative. Skin prick and ID tests for PBV and MB 1 month Hereditary angioedema (HAE) is a rare disease characterized by attacks of subcutaneous edema occurring with unpredictable frequency and severity [1] [2] [3] . As per current guidelines, HAE attacks should be treated as early as possible and prophylaxis should be considered before known triggering events to reduce morbidity and mortality [4, 5] . To date, descriptions of triggers and prodromes associated with attacks have been mostly based on small studies and are scarce [6] [7] [8] [9] ; the need to explore this important aspect of HAE in larger populations continues.
The Icatibant Outcome Survey (IOS, NCT01034969) is an ongoing, Shire-sponsored, international, prospective, observational registry collecting demographics and clinical outcomes in patients eligible for treatment with icatibant. Herein we characterize common triggers and prodromes identified in icatibant-treated attacks occurring in patients with HAE type I/II.
The study design has been previously described in detail [10] . Briefly, the IOS was initiated to monitor the safety and effectiveness of icatibant in a real-world setting. Patients currently receiving icatibant for the treatment of angioedema or candidates for icatibant treatment were eligible to participate; patients with HAE type I/II were included in this analysis. Data were collected at baseline and during regular follow-up visits (recommended every 6 months) via patient questionnaires/ diaries and physician electronic forms. Patients reported triggers and prodromes for icatibant-treated attacks occurring before IOS enrollment (historical) and during IOS enrollment. Figure D) .
In this analysis, the most commonly described triggers (eg, emotional distress) and prodromal symptoms (eg, erythema marginatum) were similar to previously published findings [6] [7] [8] . Triggers were reported in 36.0% of historical attacks and 64.0% of attacks after enrollment (higher than the rates reported by Zotter et al. [7] ), whereas prodromal symptoms were reported in 29.6% of historical attacks and 70.4% of attacks after enrollment. Though not measured directly in this study, correlation between the occurrence of prodromal symptoms and onset of attacks has been described by several authors, emphasizing their predictive value. In 2 surveys involving 73 patients reported by Reshef et al [8] , 70.5% of reported attacks occurred after onset of prodromal symptoms [8] . In a study by Magerl et al [6] , prodromal symptoms were followed by attacks 50% of the time for 91% of patients surveyed (n=220), and in a preliminary study of 15 patients by Leibovich et al [9] , prodromal symptoms predicted over 50% of attacks.
The IOS is the largest multinational study to analyze triggers and prodromes in HAE, providing valuable insight into this rarely studied aspect of the disease. One limitation of this study is that although diaries were provided to capture triggers and prodromal symptoms, their use was not mandatory. As such, in some situations where details were not recorded at the time of the event, data may be incomplete.
Understanding triggers and prodromal symptoms associated with attacks may help patients better recognize impending attacks and institute preventive behavioral or treatment measures. 
IOS Investigators
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Fungal sensitization is an important factor in patients with allergic respiratory tract diseases and plays a major role in lower airway diseases [1] . Direct associations have been reported between increased fungal exposure and onset of asthma and loss of asthma control [1] . Allergic bronchopulmonary aspergillosis (ABPA) is caused by bronchial colonization by Aspergillus fumigatus, a ubiquitous mold commonly found indoors and around farm buildings. It is characterized by asthma, chest radiographic infiltrates, and eosinophilia. Diagnosis is based on clinical and immunologic reactivity to A fumigatus [1, 2] .
A 54-year-old male nonsmoker presented with progressive dyspnea, shortness of breath, chest tightness, cough, and frequent wheezing. He was a gas station attendant in a small rural village and had been playing the saxophone daily in a damp garage since 2007. He had experienced bronchospasms regularly since childhood but had never been evaluated for respiratory diseases. His respiratory symptoms worsened slowly yet progressively throughout 2010 and 2011, and in March 2012, he was admitted to hospital due to severe bronchospasm. He was diagnosed with chronic obstructive pulmonary disease (COPD) with bronchiectasis, presumably due to the smoke inhaled in his job. He was discharged with inhaled ipratropium bromide and oral n-acetylcysteine.
The clinical outcome was poor and a new allergy study was made. His family doctor wanted to review the diagnosis of COPD because of worsening lung function, presence of eosinophilia, and the fact that the patient had never smoked. (Figure) .
Saxophones can be colonized by fungal species and are a source of potentially inhalable molds, and our patient reported that he did not clean the mouthpiece on his saxophone well after playing. Figure) . Clinical data and additional tests enabled diagnosis of ABPA [1] [2] [3] . Exposure to high levels of Aspergillus spores has been associated with asthma and ABPA [1, 3] , and the fungi contaminating the saxophone were considered relevant for the development of ABPA. Fungal contamination of saxophones has been reported [4] [5] [6] , as have cases of hypersensitivity pneumonitis due to inhalation of fungal spores from incorrectly cleaned wind instruments [4] [5] [6] [7] . The fungi identified in these reports include C albicans [4] , U botrytis, Phoma sp [5] , and Serpula lacrymans in saxophonists [6] and Fusarium sp in a trombone player [7] . Tests in 15 asymptomatic saxophonists showed fungal colonization in 13 out of 15 saxophones [5] . The microorganisms were Fusarium oxysporum (7/15), Fusarium sp (6/15), Penicillium sp (6/15), C albicans (4/15), Cladosporium sphaerospermum (3/15) and Phoma sp (1/15). None of the musicians had significant sensitization against these fungi.
Early diagnosis and optimal management of ABPA may prevent irreversible lung damage and minimize steroid-mediated adverse effects [8] . rAsp f 4 and rAsp f 6 are specific allergen markers for ABPA. In a study of 25 patients with ABPA, 96% had IgE antibodies against rAsp f 2, compared with 0% of patients with allergic asthma and healthy controls [9] .
To the best of our knowledge this is the first reported case of saxophone-related ABPA. After some months of hygienic measures, mycological sampling showed no fungal colonization in the patient´s saxophone. The poor progress observed was due to exposure to Aspergillus sp in a damp garage and an uncleaned saxophone, leading to a humoral (IgG and IgE) and a cellular (eosinophils) alveolar and bronchial inflammatory response typical of ABPA.
The diagnosis of COPD resulted in greater disease progression. Without a correct diagnosis, the patient's lung function could have deteriorated even further but it was stabilized after implementation of adequate environmental and pharmacological measures and a restriction of saxophone playing. Pharmacological measures included a prolonged course of systemic corticosteroids followed by a maintenance course combining a long-acting β 2 -agonist and inhaled corticosteroids, and currently omalizumab. In October 2015, the lung function test showed an FVC of 3.78 L (90% of predicted) and an FEV 1 of 2.20 L (68% of predicted). Exhaled nitric oxide was 20 ppb.
In adults, distinguishing asthma with chronic airflow limitation from COPD is problematic [10] . In our case, the respiratory symptoms began in childhood, which is when an allergic asthma study should have been made. Severe anaphylactic reactions after a first infusion of cetuximab due to pre-existing specific IgE (sIgE) antibodies to the oligosaccharide moiety galactose-α-1,3-galactose (α-gal) were first reported in 2008 [1] . Since the identification of sIgE to α-gal, several cases of delayed anaphylaxis, angioedema, and urticaria have been reported [2] [3] [4] . In 2011, our group reported the first 5 cases of mammal meat-induced anaphylaxis due to α-gal in Spain [5] . The α-gal epitope is abundantly expressed on glycoconjugates of nonprimates (including allergenic proteins in beef, pork, lamb, and cat dander), prosimians, and New World monkeys [6] . Moreover, sIgE to α-gal was demonstrated to underlie some cases of anaphylaxis after infusion of bovine-derived gelatin colloids (Gelofusine and Haemaccel) [7] , and 2 patients were recently reported to have experienced bioprosthetic aortic valve degeneration due to α-gal allergy [8] . Finally, the possibility of successful desensitization with cetuximab in patients with sIgE to α-gal was demonstrated by García-Menaya et al [9] . Here, we report the case of a patient diagnosed with α-gal allergy who developed a systemic reaction after application of an intravaginal capsule of fenticonazole.
The patient was a 65-year-old woman who had previously experienced 6 episodes of anaphylaxis after eating beef and pork during the previous 2 years. The workup performed at the time revealed positive skin prick test (SPT) results with a panel of commercially available food allergens including beef and pork (Bial-Arístegui) and cetuximab 5 mg/mL (Erbitux; Merck SL). sIgE to beef, pork, lamb, rabbit, chicken, cat dander, rFel d 1, and α-gal from bovine thyroglobulin (ImmunoCAP-250 analyzer, Thermo Fisher Scientific) yielded positive results with beef, pork, lamb, rabbit, cat dander, and α-gal from bovine thyroglobulin (12.4 kU A /L, 5.01 kU A /L, 6.3 kU A /L, 2.5 kU A /L, 0.54 kU A /L, and 52.3 kU A /L, respectively). The patient experienced no clinical problems by strictly following an avoidance diet excluding mammal meat until she was diagnosed with vaginitis. She was prescribed a fenticonazole vaginal capsule (Lomexin 600, Casen Recordati). Fifteen minutes after the application of the vaginal capsule, she experienced generalized erythema and intense pruritus quickly followed by hives, palpebral and labial angioedema, chest tightness, and dyspnea. The 
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patient was taken to the emergency department, where she received albuterol, methylprednisolone, and antihistamines, with total recovery in less than 4 hours. We completed the allergy workup 1 month later by performing SPTs with the vaginal capsule involved in the reaction. First, we cut the capsule open to access the active drug (fenticonazole) and performed SPTs with fenticonazole and the inner and the outer surfaces of the capsule cover, although the results were negative. After removing the active drug from the capsule, we heated the cover at 37ºC in a water bath until it dissolved. An SPT was performed with the solution. As can be seen in the Figure, a positive wheal and flare response was obtained. In order to rule out an irritative response, 11 control patients (6 atopic and 5 nonatopic) were tested with the same solution, although no reaction was observed. Finally, the summary of product characteristics made reference to the porcine origin of the collagen used in the gelatin cover of the capsule, thus suggesting the role of α-gal in the reaction.
Typically, patients with α-gal allergy report symptoms beginning several hours after eating meat, as was the case in the patient we report. The delay in the reaction was thought to be related to the time taken for this glycoprotein to enter the bloodstream [10] and may thus explain why reactions to cetuximab develop rapidly after intravenous infusion [1] . The patient described here presented symptoms shortly after inserting the capsule into the vagina, which is a highly vascularized area, thus explaining the immediacy of the reaction. In conclusion, physicians should be aware of potential sources of α-gal (eg, mammal-derived products including topically administered drugs) in order to warn their patients about potential risks. Two consecutive chest X-ray examinations revealed a band-shaped retrocardiac opacity and hyperlucency of the left lung, both of which persisted following an appropriate course of antibiotics. Advanced diagnostic techniques were requested. Flexible fiberoptic bronchoscopy revealed complete obstruction of the left main stem bronchus in the presence of a pulsation that was synchronous with the heartbeat. Computed tomography (CT) angiography was requested to exclude extrinsic airway compression and revealed a narrowed and virtually collapsed left bronchus with no compressing vascular structure. Subsequent bronchoscopy to confirm the synchronous pulsation was not performed, since it was not strictly indicated for the clinical findings observed. Pulmonary sequestration was ruled out by the absence of an aberrant feeding vessel. In addition, the CT scans revealed hypoplasia of the left pulmonary artery and veins, dilatation of the right pulmonary artery, and enlargement of the left bronchial artery, which was confirmed by subsequent cardiac catheterization. In the lungs, the scan revealed a retracted area of massive consolidation extending from the left hilum to the diaphragmatic pleura and presumably corresponding to a hypoplastic left lower lobe, with evidence of bronchiectasis of the medial-basal segments, along with hyperlucency of the ipsilateral upper lobe and decreased vascularity (Figure) . Cardiac magnetic resonance imaging was performed to better clarify bronchovascular morphology and the relationship between the anatomic structures (aortic arch, supra-aortic vessels, ductus arteriosus) and revealed a normal aortic arch, normal pulmonary venous connection with hypoplasia of the left pulmonary veins, dilatation of the pulmonary artery trunk and right main branch, and hypoplasia of the left main branch (maximum diameter 21, 15, and 8 mm, respectively). No evidence of abnormal vessels was found. A small patent ductus arteriosus was evident, even though subsequent echocardiographic monitoring revealed the closure of the ductus. However, the closure did not modify the patient's clinical status.
The radiographic finding of unilateral hyperlucency raised the suspicion of several congenital and acquired diseases [4] . Advanced chest imaging techniques, including bronchoscopy and CT, made it possible to exclude lung parenchymal abnormalities such as bronchial atresia, SwyerJames-MacLeod syndrome, and congenital lobar emphysema.
Hypoplasia of the lung and ipsilateral pulmonary artery are typical features of hypogenetic lung syndrome, also known as scimitar syndrome. Frequently associated with congenital heart diseases such as patent ductus arteriosus and septal defects,
A Bronchovascular Anomaly in a Patient With 22q11.2 Deletion Syndrome
DiGeorge syndrome (DGS) is a genetic disorder whose prevalence ranges from 1:4000 to 1:6000 [1] . It is frequently caused by the deletion of a small segment of chromosome 22q11.2 that leads to impaired development of the third and fourth pharyngeal pouches during embryogenesis. In this syndrome, the organs involved include the thymus, parathyroid glands, and heart [2] . The phenotypic spectrum is considerably pleomorphic and includes dysmorphic features, hypocalcemia due to hypoparathyroidism, mild-to-severe immunodeficiency, recurrent infections, feeding and speech difficulties, orthopedic abnormalities, and cardiac defects, such as tetralogy of Fallot, persistent truncus arteriosus, interrupted aortic arch type B, aortic arch anomalies, and atrial or ventricular septal defects [3] .
We report the case of a complex pulmonary malformation presenting as hyperlucent lung in a 15-year-old girl with DGS and a history of repeated upper and lower respiratory tract infections requiring monthly antibiotic therapy and chest physiotherapy.
The patient was a second child born by cesarean delivery after an uncomplicated pregnancy to nonconsanguineous white parents. The family history was unremarkable, except for hypertension (father) and chronic obstructive pulmonary disease (maternal grandfather).
At the age of 12 years, she was admitted to the pediatric emergency department because of a new episode of pneumonia associated with hypoxemia. On examination, she had fever, wheezing that was audible in all fields, productive cough, and expectoration. Her facial appearance was unusual and she had cleft palate, hypernasal speech, and dental abnormalities. She had a history of speech delay, even though no mental retardation was documented. Since early childhood, she had experienced recurrent respiratory infections including bronchiolitis and pneumonia.
A diagnostic workup (laboratory and radiological tests) was carried out during admission. Fluorescence in situ hybridization analysis revealed a de novo deletion in region 22q11.2, which the syndrome presents with exertional dyspnea and recurrent respiratory infections. It usually affects the right side and is accompanied by dextrocardia and anomalous pulmonary venous drainage and systemic arterial blood supply [5] , none of which were encountered in our case.
Both tracheobronchial and pulmonary malformations have been reported as part of DGS and may influence its natural history and surgical treatment [6, 7] . Bertolani et al [8] hypothesized a causal connection due to a defective mesenchymal-epithelial interaction, supported by evidence of the migration of concomitant neural crest cells and budding of the tracheobronchial tree, during the fourth week. This may explain the bronchial obstruction observed in the present case.
As for the remaining anomalies described, TBX1 haploinsufficiency, which is implicated in shaping the DGS phenotype, is thought to play a pivotal role in vascular anomalies. This gene encodes for a transcription factor whose downstream targets are involved in the migration of neuroepithelium-derived cardiac neural crest cells, a process that is, in turn, essential for the development of the aorta and pulmonary trunk from the cardiac outflow tract [9] . Findings from recent studies indicate that TBX1 also coordinates angiogenesis in the brain by regulating VEGFR3 and DLL4 in endothelial cells, thus leading to vascular defects in the brain of knockout mice [10] .
In conclusion, we report the first case of a complex malformation including narrowed main stem bronchus and hypoplastic lung and pulmonary artery in a patient with DGS. The malformation was presumably directly or indirectly related to alteration of TBX1. We hypothesize that this malformation is a cofactor in the recurrent lower respiratory tract infections affecting this patient. Therefore, its presence should be considered in patients affected with 22q11.2 deletion syndrome.
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The authors declare that they have no conflicts of interest. Vitamin D plays a key role in bone mineral density and bone turnover [1] . In addition to its relationship with bone metabolism, vitamin D is now recognized as an immunomodulator with marked effects on adaptive and innate immunity. Our knowledge of vitamin D deficiency is expanding to include evidence of its role in allergic diseases, such as asthma, allergic rhinitis, food allergy, atopic dermatitis, and urticaria [2] . Yip et al [3] provide a mechanistic explanation for the anti-inflammatory effects of vitamin D 3 on mast cell function.
However, the active metabolite of vitamin D (calcitriol) can cause allergic reactions. In 1999, Amandeep et al [4] reported hypersensitivity to calcitriol, the hormonally active metabolite of vitamin D. No other cases of desensitization with vitamin D have been reported.
A 52-year-old woman diagnosed with vitamin D deficiency experienced itching and hives on taking her first dose of colecalciferol. She was referred to our allergy clinic for evaluation of drug hypersensitivity. A skin test with the culprit drug was performed 4 weeks after the most recent reaction to minimize the likelihood of a false-negative result. The value of skin testing with vitamins has not been sufficiently demonstrated. We performed the skin test with dilutions of colecalciferol 1 mg/mL and intradermal testing with colecalciferol at a 1/100 concentration. The results of skin tests in 20 healthy controls were negative.
Given the negative skin test results with the culprit drug, an oral challenge test was performed by administering increasing doses of colecalciferol at 30-minute intervals starting with 1/10 of the total dose, followed by 1/4, and then the remainder of the dose. The total dose was 50 000 IU (300 drops, 15 mL).
Ten minutes after taking the last dose, the patient experienced urticaria, dyspnea, palpitations, and hypotension. As the reaction was considered to be anaphylaxis, she was immediately given 0.5 mg of epinephrine, 45 mg of pheniramine, and 40 mg of methylprednisolone. The reaction resolved within 2 hours. As no alternative treatment was available, a desensitization protocol with colecalciferol was planned. Written informed consent was Desensitization should always be considered when no alternative drugs are available or when the clinical benefit is higher with the culprit drug than with an alternative drug [5] . In 1999, Amandeep et al [4] reported a case of hypersensitivity to intravenous and oral calcitriol, the active metabolite of vitamin D (colecalciferol). However, to date, no patients have been successfully desensitized to colecalciferol. The World Health Organization defined vitamin D deficiency as serum 25(OH)D <20 ng/mL (50 nmol/L) [6] . During the patient's evaluation, her vitamin D level was 15 ng/mL, which was compatible with vitamin D deficiency. She had a history of asthma with frequent attacks despite regular use of inhalers. 25(OH)D levels <30 ng mL are common in adult asthma and more pronounced in patients with severe and/or uncontrolled asthma [7] . The patient had experienced physical pain, and bone scintigraphy revealed multiple areas of osteogenic reaction. Since vitamin D deficiency has been implicated in osteoporotic diseases of the elderly [8] , we thought that the patient would benefit from vitamin D therapy. As an alternative treatment was not recommended for vitamin D deficiency, a desensitization protocol with colecalciferol was performed. When 25(OH)D is <20 ng/mL, a booster dose is necessary to replenish body stocks. The most widely used schedule is to administer 50 000 IU/wk (or 7000 IU/d) of vitamin D for 6 to 8 weeks [9] .
Desensitization was completed successfully, and the full dose of 50 000 IU (300 drops, 15 mL) of colecalciferol was administered.
The patient subsequently tolerated 50 000 IU and has continued to take 7000 IU every day for the last 6 weeks with no adverse reactions.
An oral challenge test with polysorbate 80 was performed in the second patient, who reached a cumulative dose of 200 mg (corresponding to the dose contained in an Inzitan vial) with good tolerance. The first patient refused to undergo the test.
We diagnosed the reaction as anaphylaxis caused by hypersensitivity to the excipient polysorbate 80 in the intramuscular corticosteroid preparation.
Polysorbate 80, which is also known as polyoxyethylene-20-sorbitan mono-oleate, Tween 80, and E-433, is an ethoxylated hydrophilic nonionic synthetic compound derived from ethylene oxide, sorbitol, and oleic acid. It is used as a surfactant, stabilizer, and emulsifier in the composition of cosmetics, industrial detergents, and foods, as well as in a wide variety of topical, oral, and parenteral drugs.
Polysorbate 80 has been involved in isolated cases of allergy in the form of contact dermatitis caused by topical drugs [4, 5] and in other cases after parenteral administration causing generalized reactions such as urticaria-angioedema [6, 8] and anaphylaxis [9, 10] .
The most commonly involved topical drugs are inhaled budesonide [4] and acyclovir [5] . The most commonly involved parenteral drugs are human papillomavirus vaccine [6] , adalimumab and ustekinumab [7] , erythropoietin and darbepoetin [8] , and omalizumab [9] .
We were unable to find a database with drugs containing this excipient. Coors et al [10] reported a long list of drugs that may contain it.
Our review of the literature did not reveal other cases of allergy to polysorbate 80 in a systemic corticosteroid. In our report, the positive reactions detected in the skin tests were caused not only by polysorbate 80, but also by corticosteroids containing the excipient (eg, inhaled budesonide, prednisolone, dexamethasone, and triamcinolone).
Skin tests were performed at the concentrations described in our previous report [2] , which revealed no irritants.
The positive skin prick test results with prednisolone may have resulted from the fact that the drug contains polysorbate at 6 mg/mL, which is much higher than the concentration we used for the prick test (0.4 mg/mL).
Although symptoms appeared a few hours after administration, the immediate positive skin test results suggest an IgE-mediated mechanism. The delay in onset of symptoms could be due to the slow absorption of polysorbate 80.
The negative oral challenge test with polysorbate 80 in the second patient shows that this excipient is not absorbed orally. Furthermore, the patients reported here did not report any other allergic reactions 1 year after diagnosis, despite not changing their diet. There are no reports of food allergy caused by this excipient.
We recommended the patients to check the composition of all the parenteral drugs they use and to avoid the drugs that contain polysorbate 80; however, we advised them that they could use oral formulations that contain this excipient and should follow a varied diet.
In conclusion, based on our results and the literature reviewed, we believe that polysorbate 80 should be included in the test battery for allergy to medications such as corticosteroids, since it could be a cause of anaphylaxis of unknown etiology.
Corticosteroids are hormonal chemical compounds derived from cholesterol that are widely used owing to their antiinflammatory and immunoregulatory effects.
Contact dermatitis is the allergic reaction most commonly associated with corticosteroids; systemic reactions after oral or parenteral administration are less frequent [1, 2] .
The causative agent of allergic reactions may be the steroid molecule itself or any of the excipients of the commercial preparation, namely, carboxymethylcellulose [2, 3] , polysorbate 80, and benzyl alcohol.
We report 2 cases of immediate reaction due to sensitization to polysorbate 80 (Tween 80) following administration of an intramuscular corticosteroid (Inzitan, Kern Pharma).
The first patient was a 47-year-old woman who was prescribed intramuscular Inzitan (cyanocobalamin 0.25 mg, dexamethasone 4 mg, thiamine hydrochloride 50 mg, lidocaine hydrochloride 60 mg, and polysorbate 80) for lumbago. The first 6 doses were administered with an interval of 24 hours between doses. The interval between the sixth and seventh dose was 48 hours. Two hours after taking the seventh dose, she presented palmar itching, which resolved spontaneously. Ten hours later, she developed generalized pruritus, erythema, hives, ear angioedema, pharyngeal itching, and dysphagia and was treated with intramuscular dexchlorpheniramine and methylprednisolone. Her condition improved slowly over several days with no peeling and no residual lesions.
The second patient was a 56-year-old woman who was prescribed intramuscular Inzitan for lumbago. One hour after administration of the first dose, she presented urticaria with itching on her arms. Four hours later, she developed generalized pruritus, erythema, hives, facial angioedema, cough, and pharyngeal pruritus. She visited the emergency department 3 times over the following 24 hours and received intramuscular dexchlorpheniramine, intramuscular methylprednisolone, and oral prednisone. Her condition improved slowly over several days.
We performed skin testing (prick and intradermal tests) with local anesthetics, vitamin B, corticosteroids, and excipients and challenge tests with the drugs implicated in the reaction. The results were positive with polysorbate 80 and the drugs containing this excipient (Table) . A detailed clinical history is the cornerstone of diagnosis of type 1 allergy. It should include the type of allergen responsible for the disease, the severity of the symptoms, and the results of in vivo and in vitro diagnostic tests based on natural allergen extracts. These extracts contain mixtures of various allergens, some of which are specific to the allergen source and others that are cross-reactive. Consequently, interpretation of the results is complicated, especially in patients sensitized to multiple allergens. In our area, a high percentage of patients are sensitized to >1 pollen, and most of these pollens are prevalent during the same season [1] . Therefore, diagnosis based on immunoallergic tests and treatment with allergenspecific immunotherapy (SIT) can be difficult [2] .
Table. Diagnostic Tests and Results
Prick
In the last few years, recombinant allergen components have been introduced in conventional in vitro approaches (eg, CAP assays), a strategy known as component-resolved diagnosis (CRD) [3] . CRD has been combined successfully with protein microarray technology to generate allergen microarrays for simultaneous monitoring of IgE antibodies to a large number of allergens. This tool can help to diagnose allergy in cases of multiple sensitization and cross-reactivity [4] [5] [6] .
The aim of our study was to assess whether CRD leads to changes in the indication for and allergens used in SIT when compared with traditional diagnostic methods in our area.
Patients diagnosed with rhinitis, rhinoconjunctivitis, and/or asthma who were sensitized to multiple pollens (≥2 pollens), as demonstrated using conventional methods (skin prick test with commercial extracts from a panel of aeroallergens [Leti Laboratories]), specific IgE (ImmunoCAP, Thermo Fisher Scientific), and a compatible clinical history according to the pollen calendar were recruited during 2012 from the Allergy Unit of Hospital Universitari Germans Trias i Pujol, Badalona, Catalonia, Spain. Patients were excluded from the study if they were sensitized to perennial allergens except pet epithelia for which no exposure was demonstrated.
We classified the patients with respiratory allergy into 3 groups according to their sensitization to pollens: polysensitized with only 1 clinically relevant sensitization, Overall, the use of the microarray assay increased the number of patients with ≥2 clinically relevant sensitizations, because ISAC made it possible to identify clinically relevant sensitizations. Immunoallergic testing for each pollen revealed overdiagnosis of Parietaria, grass pollen, and plane tree allergy, and underdiagnosis of olive pollen and cypress pollen allergy. These findings can be explained by the false-negative results of the skin prick tests used in a single application, even when performed by skilled technicians (only in 2 cases). We probably have to test >1 commercial cypress and olive pollen extract in our population. On the other hand, the overdiagnosis of Parietaria, grass, and plane tree allergy could probably be explained by the presence of sensitization to cross-reactive components such as profilin or polcalcin and by the overestimation by clinicians of pollens that reach higher peak counts in our geographical area.
In our study, the low rate of change in the allergen composition of SIT was observed before and after ISAC, although the allergen composition was changed in 50% of cases after ISAC. This percentage is slightly higher than those observed in previous similar studies [8, 9] .
In summary, agreement on the use of allergens for SIT before and after performing CRD was very low. This marked discrepancy supports the usefulness of CRD, at least in areas of complex sensitization to pollen, as a means of facilitating an accurate diagnosis and subsequent prescription of pollen immunotherapy [10] .
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The authors declare that no funding was received for the present study. polysensitized with 2 clinically relevant sensitizations, and polysensitized with >2 clinically relevant sensitizations.
Prior to assessing the results of CRD, the allergists made a diagnosis based on traditional methods that included a clinical history according to the pollen calendar and skin prick test results with the following pollens: tree (Cupressus sempervirens, Platanus acerifolia, Pinus radiata, Quercus ilex, and Olea europea), weeds (Parietaria judaica, Artemisia vulgaris, and Chenopodium album), and grass pollen mixture (Cynodon dactylon and Lolium perenne). Determination of IgE was also performed. SIT was indicated when necessary, following the recommendations established by the EAACI [7] .
A microarray assay based on a panel of 112 allergens (ISAC, Thermo Fisher Scientific) was performed, and values were considered positive according to the manufacturer's instructions.
The results of the ISAC assay enabled allergists to reach a new diagnosis, which in turn led them to reconsider the indication for SIT and the composition of previously prescribed vaccines. The allergists took into account the identification of specific IgE against cross-reacting molecules and the identification of IgE against genuine components of various pollen sources.
The study population comprised 42 patients (52% women, mean age 39 years, range 7-70 years).
Before ISAC, the patients were distributed as follows: a) Polysensitized patients with only 1 clinically relevant sensitization, 15; b) Polysensitized patients with 2 clinically relevant sensitizations, 12; c) Polysensitized patients with >2 clinically relevant sensitizations, 5.
After ISAC, the diagnosis remained unchanged in 17 cases (41%), whereas it was modified in 25 patients (59%). In particular, fewer patients were polysensitized with 1 clinically relevant sensitization. On the contrary, more patients were polysensitized with ≥2 clinically relevant sensitizations (Table) .
Based on traditional methods, allergy to Parietaria pollen was diagnosed in 92 patients (21.45%), cypress pollen in 13 (30.9%), olive pollen in 21 (50%), grass pollen in 27 (64.2%), and plane tree pollen 25 (59.5%).
With the additional diagnostic information obtained using ISAC, patients were found to be allergic to Parietaria (5, 11.9%), cypress (19, 45.2%), olive pollen (28, 66.6%), grass pollen (20, 47.6%), and plane tree pollen (19, 45.2%).
Before ISAC, SIT was indicated in 32 patients. After ISAC, SIT was not indicated in 2 of the 32 patients (6%), and no new SIT was prescribed. The prescription was changed in 16 patients (50%) by adding a new allergen in 7 cases (21.8%) and by suppressing 1 extract in 9 cases (28.1%). Macrogol is the international nonproprietary name for polyethylene glycol. Macrogols are synthetic polymeric substances that are obtained as condensation products of glycols with ethylene oxide. In pharmaceutical nomenclature, each macrogol name is followed by a number corresponding to its approximate average molecular weight [1] . Macrogols are widely used as excipients in pharmaceutical and cosmetic preparations because of their stabilizing properties [2] .
Several cases of hypersensitivity reactions and anaphylaxis induced by macrogols of different molecular weights have been reported [3] [4] [5] [6] [7] [8] . The reactions were assessed using skin prick tests (SPT), and in 2 cases, the basophil activation test (BAT) was also performed [3, 5] . However, the results obtained by both SPT and BAT with macrogols were only concordant in 1 of these 2 cases. We report a case of anaphylactic shock related to the first intake of a potassium tablet containing macrogol 6000 as an excipient. The allergology workup included SPT and a dot-blot assay with macrogols to detect specific IgE antibodies.
A 46-year-old atopic woman developed generalized pruritus, dizziness, vomiting, diarrhea, hypotonia, uvular and facial angioedema, and hypotension 10 minutes after taking an effervescent tablet (1001 mg) of potassium bicarbonate (Boi-K, Merck). The emergency medical services were called, and the patient was treated with adrenaline, hydrocortisone, and diphendydramine and taken to hospital. She had previously experienced itching and redness after topical use of several cosmetics containing macrogol. Written informed consent was obtained from the patient to perform the study.
The result of an SPT with the potassium tablet dissolved in distilled water (10 mg/mL) was negative. However, when several macrogols of different molecular weights contained in other pharmaceutical products were tested after being dissolved in water, the SPT results were positive to macrogol 400 (Escitalopram, Cinfa) (20 mg/mL; wheal diameter, 3×6 mm), macrogol 3350 (Micralax, Johnson & Johnson) (1.18 g/mL, 15×7 mm), macrogol 4000 (Casenglicol, CasenFleet) (1.5 g powder/5 mL, equivalent to 1.27 g of macrogol 4000 according to the medication guide, final concentration of macrogol, 254 mg/mL, 20×10 mm), and a mixture of macrogols 400/6000 (metformin, Stada) (170 mg/mL, 
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Allergy Unit Hospital Universitari Germans Trias I Pujol Carretera del Canyet s/n 08916 Badalona, Spain E-mail: nathalie.depreux@hotmail.es 10×10 mm). Positive immediate readings were also obtained with macrogol 4000 (Casenglicol, prepared as described above) both with the application test and when we applied it on the forearm as an open skin test, after which an immediate local positive urticarial reaction was observed. SPT with these products in 5 healthy volunteers yielded negative results.
Total serum IgE was 523 kU/L, and specific IgE to ethylene oxide (ImmunoCAP, Thermo Fisher Scientific) was negative (0.01 kU A /L).
The oral challenge with the potassium tablet elicited an immediate positive reaction (pruritus, facial erythema, and dysphagia) 20 minutes after oral intake of one-quarter of the tablet (250 mg).
Since this clinical reaction suggests an IgE-mediated mechanism, we investigated the presence of circulating specific IgE antibodies to this compound.
The patient's serum was tested with 3 medications containing macrogols of different molecular weights: macrogol 6000 (Boi-K), 4000 (Casenglicol), and 400 (Atarax, UCB Pharma) using a dot-blot assay, as previously described [9] . The medications were dissolved in distilled water as follows: Boi-K (2 tablets/3 mL), Casenglicol (1.2 g powder/2 mL, equivalent to 1.02 g of macrogol 4000 according to the medication guide; final concentration of macrogol, 510 mg/mL) and Atarax (3 tablets/1 mL). Boi-K solution was then dialyzed against distilled water (cutoff, 3.5 kDa) overnight at 4ºC and freeze-dried. The 3 products were dotted onto a nitrocellulose membrane (Nitro-Pure Supported, 0.45 mm, GE Osmonics Labstore) and incubated overnight at room temperature with the patient's serum (1:5 dilution). Specific IgE was detected using monoclonal antihuman IgE (1:1000) (Ingenasa) followed by alkaline phosphatase-labeled goat antimouse antibody (1:2500) (Sigma-Aldrich). Finally, the signal was visualized with the alkaline phosphatase 5-bromo-4-chloro-3-indolyl phosphate/4-nitroblue tetrazolium system (Amresco) for 30 minutes.
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The results of the dot-blot assay to detect specific IgE antibodies are shown in the Figure. The patient's serum reacted to the 3 macrogols of different molecular weights tested. Interestingly, the positive result obtained by the dot-blot assay for Boi-K contrasted with that obtained by SPT. A possible explanation could be that the amount of macrogol applied for SPT was insufficient, because the test was performed with the effervescent tablet dissolved in water. In fact, the dot-blot assay was first negative when it was performed with the tablet dissolved in water. Therefore, we repeated the dot-blot assay after a procedure to concentrate the amount of macrogol present in the medication by means of dialysis and subsequent lyophilization (see above), and the result was positive. Of note, the amount of macrogol 6000 present in the tablet of Boi-K was not reported in the package insert. In fact, only 1 of the 3 drugs tested (Casenglicol) provides information on its macrogol content. Therefore, this case highligts the importance of providing complete information for each excipient in a preparation in order to avoid reactions by hidden allergens [10] .
The positive results of skin tests to assess the immediatetype hypersensitivity to macrogols and the result of the dotblot assay confirm that the patient's anaphylaxis was due to an IgE-mediated reaction. On the other hand, the negative result of the ImmunoCAP with the monomer of polyethylene glycol, ethylene oxide, is consistent with the results of the other 2 cases reported [3, 5] .
Therefore, the patient was diagnosed with allergy to macrogol (polyethylene glycol) and advised to check the excipients listed in drugs and cosmetics in order to avoid these products.
Although there are a number of reports of anaphylaxis induced by macrogols, to our knowledge, this is the first case assessed using both SPT and dot-blot assay, which provided additional information for the diagnosis.
Finally, we would like to highlight the importance of excipients as possible inducers of serious hypersensitivity reactions, as well as the lack of information frequently observed about their concentrations in pharmaceutical and cosmetic products.
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